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(54) AGGREGATION IMMUNOASSAY METHOD 

(57)Abstract 

PURPOSE: To simply and rapidly simultaneously 
measure antigen substance in many samples to be 
inspected by reacting specific monoclonal with antigen 
substance of a sample to be inspected adsorbed to 
insoluble carrier, and further operating second antibody 
to be selectively reacted with the antibody. 
CONSTITUTION: A sample to be inspected with refined 
water to entire blood and dissolved in blood is, for 
example, adsorbed in latex (insoluble carrier), reacted 
with anti-hemoglobin AIC monoclonal antibody, anti- 
mouse IgG (second antibody) is further added to 
selectively aggregate the latex, and its degree is 
measured to quantitatively analyze the AIC. Standard 
sample in which AIC% is known and measured by a high 
speed liquid chromatography is simultaneously 
quantitatively analyzed by an aggregation immunoassay 
method to form a calibration curve, and a fractional % 
value of unknown AIC of the sample is obtained based 
on it. According to this method, since the monoclonal 
antibody can be reacted with the antigen substance without removing the sample to be 
inspected adsorbed to the carrier, a measurement can be automated, accelerated and a large 
quantity can be processed. 
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* NOTICES * 

JPO and NCI Pi are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The condensation immunoassay method characterized by making the second antibody 
which is made to adsorb or combine the antigenic matter in a specimen with an insoluble support 
particle, and is alternatively combined with this monoclonal antibody after making the monoclonal 
antibody which reacts to this antigenic matter specifically react react further, and making an 
insoluble support particle condense alternatively. 

[Claim 2] The condensation immunoassay method according to claim 1 to which the monoclonal 
antibody which reacts to the antigenic matter specifically is made to react, without removing this 
specimen by washing after adsorbing or combining the antigenic matter in a specimen with an 
insoluble support particle. 

[Claim 3] The condensation immunoassay method according to claim 1 or 2 said insoluble 

support particle becomes an aquosity liquid medium from the particle of the organic high polymer 

which is insolubility substantially, and/or the particle of mineral matter. 

[Claim 4] The condensation immunoassay method according to claim 1 or 2 said insoluble 

support particle is a particle of the range of 0.04-0.8-micron mean particle diameter. 

[Claim 5] The condensation immunoassay method according to claim 3 said insoluble support 

particle is a latex particle. 

[Claim 6] The condensation immunoassay method according to claim 5 said insoluble support 
particle is a polystyrene latex particle. 

[Claim 7] The condensation immunoassay method according to claim 1 or 2 which is the 
monoclonal antibody which does not react to the antigenic matter with which said monoclonal 
antibody exists in the liquid phase in the native condition, but reacts to the antigenic matter 
solid-phase-ized by insoluble support specifically, 

[Claim 8] The condensation immunoassay method according to claim 1 or 2 said insoluble 
support particle consists of a particle which carried out surface treatment. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the approach (the condensation immunoassay 
method) of measuring the antigenic matter in fluids, such as a biological material, immunologically 
using an agglutination reaction. Furthermore, this invention relates to the monoclonal antibody 
which can be used suitable for such a condensation immunoassay method. 
[0002] 

[Description of the Prior Art] Recently, in a hospital, an inspection pin center,large, etc., 
automation of many inspection, such as a clinical laboratory test, and/or shortening of the 
measuring time have been attained from points, such as a request of a labor shortage, cost 
reduction, or abundant specimen processing. Quality thru/or the condensation method which 
carries out a quantum have come [ as an approach suitable for such automation / using the 
agglutination reaction of an insoluble support particle ] the antigenic matter to attract attention. 
[0003] In the immunochemistry field, the latex condensation immunoassay method has mainly 
been performed as a condensation method. When a well-known latex condensation method 
measures the antigenic matter in fluids (specimen), such as a biological material, in the field 
concerned as indicated by JP.58-1 1 575,B, they are detection or the thing which carries out a 
quantum about said antigenic matter by mixing this specimen and the latex which made the 
antibody specifically combined with this antigen matter, or its fragmentation support, and 
measuring extent of condensation of a latex. 

[0004] In this case, as the above-mentioned antibody, a polyclonal antibody is usually used. In 
order that a monoclonal antibody may react only with the specific epitope on an antigen 
molecule, even when this antigenic matter is a polyvalent antigen, about a specific epitope, it is 
not necessarily multiple-valued »***♦* . Therefore, when a monoclonal antibody is used as the 
above-mentioned antibody, possibility that the antigen will turn into a monovalence antigen about 
the epitope corresponding to a specific monoclonal antibody becomes high. 
[0005] When the antigen matter made into the purpose of measurement is a monovalence 
antigen, even if the antibody supported by the latex and this antigenic matter in a sample react 
or join together, condensation does not usually take place. In this case, detection or the 
approach (condensation inhibition technique) of carrying out a quantum is well-known in the field 
concerned in this antigenic matter by mixing, making the latex which made the antibody support, 
the poly hapten as agglutinin which can make this latex condense, and a specimen react and 
measuring how many latex condensation the antigenic matter in a specimen checked 
[0006] Therefore, since it may become monovalence about an antigen epitope in the 
condensation method using a monoclonal antibody by the above-mentioned reason in the case of 
the protein antigen which is a polyvalent antigen, on the occasion of measurement of such a 
protein antigen, it cannot but depend on measurement by the condensation inhibition technique 
using the poly hapten containing the part of the antigen epitope. 

[0007] Therefore, although the poly hapten as agglutinin is newly needed when measuring a 
monovalence antigen using a monoclonal antibody, there is no guarantee which shows the 
reactivity as the native antigenic matter in a biological material with the same poly hapten. 
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[0008] If the usual latex condensation method using a polyclonal antibody is compared with the 
latex condensation inhibition technique using a monoclonal antibody, it is difficult for a polyclonal 
antibody to always obtain the thing of the same quality, and the monoclonal antibody is fit for 
mass production method of the antibody which the point and quality fixed to the thing also with 
large loss of this antibody in the phase which refines to a specific antibody. From the point of 
the stability of such quality, although the monoclonal antibody is more advantageous, when a 
monoclonal antibody is used, there is a difficulty that a latex condensation inhibition technique 
must be used as mentioned above. The present condition is that the usual latex condensation 
method using a polyclonal antibody is used in consideration of such a point. 
[0009] Although the monoclonal antibody which reacts with the poly hapten as agglutinin 
although it is natural when using a monoclonal antibody will be used, the antigenic matter with 
the native monoclonal antibody may not react In such a case, it is thought that a certain 
processing for bringing the reactivity of the native antigenic matter close to the reactivity of the 
poly hapten is needed. 

[0010] The limitation of the well-known latex condensation method (or latex condensation 
inhibition technique) in the field concerned is clear from many faults which were mentioned 
above. 

[001 1] Every time it more specifically removes the case of the sugar chain antigen containing 
two or more same epitopes as intramolecular in the conventional latex condensation method, 
generally the monoclonal antibody which recognizes only a specific epitope cannot be used. In 
this case, although the possibility of application of a latex condensation inhibition technique is 
left behind, even if the poly hapten and the monoclonal antibody which are agglutinin react, 
possibility that do not react but a certain processing is needed is high [ a monoclonal antibody 
and this native antigenic matter ]. To this having played the role with the important higher order 
structure of this protein antigen in reactivity with an antibody in the case of a protein antigen, 
the poly hapten which is agglutinin is the polymer (or oligomer) of a peptide, and the above- 
mentioned protein antigen itself is considered to be because for spacial configurations to differ. 
[0012] Therefore, one of the purposes of this invention is to offer the new condensation 
immunoassay method for the antigenic matter. 

[0013] A monoclonal antibody being used for the purpose of this invention, it is more simple and, 
more specifically, is to offer the condensation immunoassay method which does not need 
agglutinin. 

[0014] Other purposes of this invention are to offer the condensation immunoassay method 

using a more stable and simple condensation reagent. 

[0015] 

[Means for Solving the Problem] this invention person does not use wholeheartedly the insoluble 
support particle which made this antigenic matter support a specific monoclonal antibody on the 
occasion of measurement of the antigenic matter in a specimen as a result of research. It found 
out that the above-mentioned insoluble support particle condensed alternatively by making the 
antigenic test portion slack this matter itself stick to an insoluble support particle, and making 
the second antibody which a specific monoclonal antibody is made to react to this antigen 
matter, and reacts to this monoclonal antibody alternatively further act. 
[0016] The latex condensation immunoassay method of this invention is based on the above- 
mentioned knowledge, adsorb or combine the antigenic matter in a specimen with an insoluble 
support particle, the second antibody alternatively combined with this monoclonal antibody after 
making the monoclonal antibody which reacts to this antigenic matter specifically react is made 
to react further in more detail, and it is characterized by making an insoluble support particle 
condense alternatively. 

[0017] In this invention, from the point which makes quantum nature reservation easy, as for the 
concentration of a biological material, the buffer-solution concentration of insoluble support 
particle suspension, etc., it is desirable to choose conditions with the property of a parameter so 
that an insoluble support particle may be adsorbed in proportion to the abundance in the 
antigenic matter in a biological material. 

[0018] In this invention, it is not a problem whether the antigenic matter which should be made 
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to stick to an insoluble support particle is a polyvalent antigen, or it is a monovalence antigen. 
However, adsorption to a minute amount biogenic substance or an insoluble support particle is 
not necessarily easy for application of this invention to measurement of the difficult antigenic 
matter. 

[0019] The antigenic matter in a specimen is made to stick to an insoluble support particle, and 
when making the monoclonal antibody which reacts to this antigenic matter specifically react 
existence of the antigenic matter (namely, non-adsorbed antigenic matter) which remained into 
the liquid phase, without being solid-phase-ized may affect measured value. 
[0020] If not only the antigenic matter by which the insoluble support particle was adsorbed but 
the non-adsorbed antigenic matter more specifically reacts [ the above-mentioned monoclonal 
antibody ], condensation of an insoluble support particle will be checked and un-arranging will 
arise. Although this un-arranging is solvable by washing this insoluble support and removing the 
non-adsorbed antigenic matter after making the antigenic matter stick to an insoluble support 
particle, addition of such a washing process may reduce the practicality thru/or quick nature of 
condensation immunoassay of this invention. 

[0021] When concentration distribution of the antigenic matter in a biological material does not 
have big width of face, it is making high the ratio of the antigenic matter by which insoluble 
support's is adsorbed, and it is possible to deal with the amount of the non-adsorbed antigenic 
matter as an amount which does not pose a problem substantially, but when concentration 
distribution is very large, increase of such the amount of adsorption is not necessarily easy. 
[0022] this invention person found out that it was possible to make the antigenic matter solid- 
phase[ adsorption and ]-ized by insoluble support and a selection target react, without making 
the above-mentioned monoclonal antibody react substantially with the antigenic matter in the 
liquid phase in above-mentioned this invention, as a result of advancing research further, taking 
such a point into consideration. Therefore, it becomes possible to make the monoclonal antibody 
to said antigenic matter react, without according to the desirable mode of this invention, 
removing this specimen by washing in the describing [ above ] condensation immunoassay 
method, after making the antigenic matter in a specimen stick to insoluble support. 
[0023] That is, in the more desirable example of this invention, as a monoclonal antibody to be 
used, with the antigen by which the insoluble support particle was adsorbed, although it reacts, it 
becomes possible to except the condensation inhibitory action by the non-adsorbed component 
completely by choosing what does not react with the antigenic matter which is not adsorbed in 
the liquid phase. 

[0024] Such a monoclonal antibody is Koehler. & It can obtain by the cell fusion method which 
Milstein and others (497 495- Nature, 256, 1975) reported. Although this approach itself is a 
conventional method and it is not necessary to state anew, in this approach, it is necessary to 
sort out the hybridoma cell which produces the target monoclonal antibody efficiently. Since 
extensive specimen processing is easy, sorting by the so-called EUSA method (enzyme 
immunoassay) to which make 96 hole plate solid-phase-ize a predetermined antigen, make the 
culture supernatant of a hybridoma cell react to it, and an enzyme-labeling anti-mouse 
immunoglobulin is made to react further is performed in many cases. Under the present 
circumstances, although this sorting-out method may be used when constructing the assay 
system to which an antibody is made to react in the condition that the antigen is solid-phase- 
ized since the antigen is solid-phase-ized, the case where the antibody of not reacting by the 
assay system to which an antigen and an antibody are made reacting in the liquid phase exists 
like radioimmunoassay (RIA) in the monoclonal antibody which the hybridoma cell sorted out and 
obtained by the EUSA method produces can see. 

[0025] In the field concerned, it becomes possible by [ well-known ] being, carrying out, being a 
well-known thing and using such a monoclonal antibody to make it react to an insoluble support 
particle specifically with the solid-phase-ized antigenic matter, without receiving inhibition of the 
antigenic matter in the liquid phase of such a phenomenon itself. 

[0026] According to this invention, to the antigenic matter by which the insoluble support 
particle was adsorbed, after making a specific monoclonal antibody react to this antigenic matter, 
alternative condensation of insoluble support can be caused by making the second antibody 
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which reacts to this monoclonal antibody alternatively act 

[0027] As mentioned above, although detail by the condensation immunoassay method by this 
invention has been given, as mentioned above, since manufacture of a reagent is simple and 
easy, according to this invention, the approach using a reagent with high preservation stability 
can be offered. 

[0028] More specifically, saving in the stable condition is not easy, preventing that always make 
the thing of equivalent quality and un-unique condensation and precipitate arise about this latex 
reagent (latex with which the antigen, the antibody, etc. were supported), although the latex is 
generally used as insoluble support in the field concerned. 

[0029] On the other hand, according to this invention, since sensitization of an antigen or the 
antibody is not substantially carried out to insoluble support (latex etc.), it becomes possible to 
use a commercial non-sensitization latex as it is as this insoluble support. Furthermore, it is not 
necessary to be necessarily a refined material also about an antibody and, since the reagent is 
simple, it becomes possible to keep preservation stability high, and it can be called the 
advantageous approach also for a manufacturer. 

[0030] Hereafter, this invention is further explained to a detail, referring to a drawing if needed. 
[0031] (Insoluble support particle) In the development process of the condensation immunoassay 
method of this invention, it observed that the time amount to which this invention person solid- 
phase-izes the antigenic matter to insoluble support was very short. Then, this invention person 
tries to solid-phase-ize the specimen of the water solution containing the antigenic matter to 
insoluble support as it is, and came to complete this invention. 

[0032] As insoluble support used for this invention, although the particle of the organic high 
polymer said to the conventional techniques (JP.58-1 1575,B etc.), the particle of an inorganic 
oxide, or the particle that carried out surface treatment of the front face of these matter used 
as a nucleus with the organic substance etc. is used preferably, it is not restricted to these, for 
example. In this invention, latexes, such as polystyrene latex, are especially used preferably as 
the above-mentioned insoluble support. Originally, although a latex is a milky lotion which exudes 
when a rubber tree is damaged, the latex as used in the field of this invention means the 
suspension thru/or the emulsion which the discontinuous particle has suspended in aquosity 
liquid. 

[0033] Although the homogeneity of the magnitude of a particle, control of a surface state, 
selection of a internal structure, etc. are usually required at an advanced dimension when 
performing immunoassay quantitatively except for the case where it uses by the qualitative 
reaction, it chooses from commercial items and the good latex particle for such reagents can be 
used. 

[0034] For example, as a latex particle, the thing of mean-particle-diameter extent of 0.04-0.8 
microns (further 0.08-0.2 microns) is used preferably. From the point of adsorbing thru/or 
combining the antigenic matter in a specimen with a latex efficiently, since the latex with small 
mean particle diameter is larger, its surface area per unit weight percent is desirable. 
[0035] Although especially the quality of the material of a latex is not restricted, styrene system 
latexes, such as polystyrene latex, an acrylic-acid system latex, etc. are used preferably. It is 
desirable to use a latex (for example, polystyrene latex) with strong surface hydrophobicity, when 
making adsorption of protein thru/or a peptide smooth. Furthermore, various denaturation 
latexes (for example, carboxylic-acid denaturation latex), a magnetic latex (latex to which the 
endocyst of the magnetic particle was carried out), etc. may be used if needed. 
[0036] The polystyrene particle obtained as a latex particle according to the emulsion 
polymerization which does not use an emulsifier is used especially preferably. Based on repulsion 
of surface negative charges, even if such a latex has no emulsifier, it can exist in stability. 
[0037] In order to make the antigenic matter in a specimen stick to a latex particle, about the 
buffer solution which makes a latex particle suspend, the same technique is fundamentally [ as 
the case where a plate is made to solid-phase-ize an antigen by EUSA etc. ] usable. It is 
desirable from the point of stability to make the weak alkaline glycine buffer solution or the weak 
alkaline boric-acid buffer solution suspend spontaneous agglutination in such a case, although 
there are also a lifting and a cone thing depending on a latex particle. It is desirable to use as 
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suspension of 0.05 to 1 percentage by weight about latex concentration. 

[0038] (Antigen antibody reaction) After solid-phase-izing the antigenic matter in a specimen, 

the monoclonal antibody which reacts specifically to this antigenic matter is made to react in 

this invention. In this case, in order to prevent sticking to the insoluble support which this 

antibody turns into from a latex etc., as for the monoclonal antibody solution to be used, it is 

desirable that the surfactant of Tween20 grade is included about 0.1 to 0.3%. 

[0039] The insoluble support which the second antibody which reacts alternatively subsequently 

to this monoclonal antibody is made to react, and consists of a latex etc. is made to condense in 

this invention. 

[0040] (Agglutination reaction) Although especially the container that performs the agglutination 
reaction of this invention is not limited, it is possible to use the container of the shape of a usual 
tube (test tube; made from polystyrene, for example, a product), the plate for EUSA (for 
example, 96- a well — it is possible to use the plates for EUSA (NUNC-IMMUNO PLATE etc.).) 
which has two or more wells (hole) if a point with easy simultaneous processing of an a large 
number specimen is taken into consideration It is desirable to react from the point which makes 
easy measurement of the latex condensation by the optical technique using a transparent 
container substantially so that it may mention later. In addition, when using a automatic analysis 
machine which is mentioned later, an agglutination reaction is made usually performed in a 
reaction vessel this analysis in a plane. 

[0041] (Measurement of condensation) Especially the approach of measuring extent of 
condensation of an insoluble support particle is not restricted. For example, what (what has few 
condensation has a feeling of transparence) extent of condensation of condensation of the 
comparison with extent of the turbidity of a qualitative thru/or sample known when measuring on 
a half^quantum target to the above-mentioned insoluble support particle is judged also for by 
viewing is possible. When measuring this condensation quantitatively, from the point of simple 
nature, measuring optically, for example is desirable. 

[0042] As an optical measuring method of condensation of the insoluble support particle which 
consists of a latex etc., a well-known approach is available. Various methods, such as the so- 
called nephelometry (formation of an aggregate is regarded as an increment in turbidity), a 
measuring method (formation of an aggregate is regarded as change of particle size distribution 
thru/or mean particle diameter) by particle size distribution, and integrating-sphere turbidimetry 
(change of the forward-scattering light by formation of an aggregate is measured using an 
integrating sphere, and a ratio with transmitted light reinforcement is measured), are more 
specifically available. About each of these measuring method, a speed test (rate assay; when it 
differs, at least two measured value is obtained, and based on the increment (namely, increment 
rate) of this measured value of a between, it asks for extent of condensation at these times), 
and a terminal point trial (end point assay; one measured value is obtained at a certain time (at 
the time of usually being considered the terminal point of a reaction), and it asks for extent of 
condensation based on this measured value) are available. It is desirable to perform the speed 
test using nephelometry from the simplicity of measurement and the point of quick nature. 
[0043] In optical measurement of condensation of an insoluble support particle, it is desirable to 
measure using light with a wavelength of about 500-1 400nm in the range whose mean particle 
diameter of the insoluble support particle which consists of a latex etc. is about 0.04-0.8 
microns. 

[0044] (Antigenic matter) The antigenic matter measured by the condensation immunoassay 
method of this invention Although it is not restricted especially as long as the adsorption (or 
association) to insoluble support is possible and the creation thru/or acquisition of a monoclonal 
antibody corresponding to this antigenic matter is possible It is desirable that it is the matter 
contained 1 or more mg/mL in a biological material from the point of the ease of adsorption to 
insoluble support, and it is desirable from the point of the ease of the above-mentioned 
monoclonal antibody creation that they are with a molecular weight of 10,000 or more matter 
(protein etc.). 

[0045] (Example of measurement of hemoglobin A 1C) As one embodiment which shows the 
description of the condensation immunoassay method of this invention well, although the 
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example of measurement of hemogfobin A 1C (HbA1C) is described below, the condensation 
immunoassay method of this invention is not limited to measurement of hemoglobin A 1C. 
[0046] A glucose combines with alpha-amino group of the valine which is the amino acid residue 
of the beta chain amino terminal of hemoglobin (Hb) nonenzymatic, the above "hemoglobin A 1C" 
serves as glycosylated hemoglobin, and the blood level of this hemoglobin A 1C reflects a 
diabetic comparatively long-term blood sugar control condition here. Therefore, it is very 
significant clinically to measure this HbA1C, when getting to know a blood sugar control 
condition (for example, a Japanese clinical one, 48, a special number number, 315 to 322 (1990) 
reference). 

[0047] Although hemoglobin is a hetero tetramer which consists of two alpha chains and two 
beta chains, it is the description that alpha amino group of one amino terminal has glycosylated 
hemoglobin A 1 C between two beta chains, therefore the number of reactive sites characteristic 
of hemoglobin A 1 C is one. If it puts in another way, from a reactant field with a specific 
monoclonal antibody, hemoglobin A 1C will function on hemoglobin AlCasa monovalence 
antigen. 

[0048] Although the monoclonal antibody which the latex was made to support according to 
[ although it is possible to face measuring hemoglobin A 1C and to measure by the latex 
condensation inhibition technique using the conventional technique ] JP,1-150857,A reacts with 
the poly hapten which is agglutinin and causes condensation, pretreatment of the native 
hemoglobin Ale in a biological material not reacting with a monoclonal antibody, therefore adding 
guanidine hydrochloride to a specimen, and heating 56 degrees C for 15 minutes is needed. 
[0049] There was a still more characteristic problem about measurement of hemoglobin A 1C. 
That is, hemoglobin A 1C was conventionally measured by the high speed liquid chromatography 
(HPLC), and fractionation % of hemoglobin A 1C in [ all ] hemoglobin has been called for. 
Therefore, in order according to above-mentioned JP.1-1 50857,A to perform a latex 
condensation inhibition technique and to ask for fractionation % of hemoglobin A 1C, it was 
indispensable to have performed the quantum of hemoglobin separately. 

[0050] According to the condensation immunoassay method of this invention, it is related with 
measurement of hemoglobin A 1C. After making a specimen (for example, thing which added 
purified water to whole blood and hemolyzed) stick to a latex (insoluble support) and making an 
anti-hemoglobin A 1C monoclonal antibody react, for example, by adding the anti-mouse IgG 
(second antibody) further The quantum of hemoglobin A 1C can be carried out by being able to 
make alternative condensation of a latex cause and measuring extent of this alternative 
condensation. When the hemoglobin A 1C% value measured by HPLC carries out the quantum of 
the known standard sample to coincidence by the condensation immunoassay method of this 
invention and creates a calibration curve, based on this calibration curve, the fractionation % 
value of hemoglobin A 1C of a strange sample can be calculated. 

[0051] (Anti-HbAIC monoclonal antibody) It is HbAO which reacted substantially to adsorption 
thru/or solid-phase-ized HbAIC as an anti-HbA1C monoclonal antibody, and was solid-phase- 
ized. If it is the anti-Gt does not react substantially with HbAIC [ in the liquid phase ], and HbAO 
desirable further) HbAIC monoclonal antibody which does not react substantially, it can use 
without a limit especially, according to examination of this invention person — general — 
saccharification — if a monoclonal antibody is produced by making a peptide into immunogen, 
such a monoclonal antibody can be obtained. It is HbAIC and HbAO here. The receiving 
reactivity is the following, and measurable. [ make and ] 

[0052] For example, it reacts with solid-phase-ized HbA1c, and is HbAO. Not reacting can be 
measured as follows. 

[0053] After diluting HbA1c (for example, the product made from EXOCELL; purification HbA1c) 
with 0.05M citrate buffer solution (pH5.6) on the plate for 96 hole (well) EUSA (for example, 
NUNC; NUNC-IMMUNO PLATE, MAXISORP F96 (4-42404)) so that the concentration may 
become at 5microg/mL, it is poured distributive^ every [ 50micro / L ] on it at each well. This 
plate is left at 4 degrees C overnight, and HbA1c is solid-phase-ized on an EUSA plate. 
[0054] After washing this plate 4 times by PBS-T (0.01 M phosphate buffer solution 
pH6.8/0.15MNaCI / 0.1% Tween 20), 50micro (for example, hybridoma culture supernatant) of 
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samples L containing an anti-HbA1 c monoclonal antibody is added, and it is left for 2 hours and 
made to react at a room temperature (about 25 degrees C). After washing a plate 4 times by 
PBS-T, the POD (peroxidase) indicator anti-mouse (for example, the product made from 
CAPPEL 371 1-0081) IgG is diluted with PBS-T 5000 times, and is made to react at a room 
temperature SOmicroL In addition for 1 hour. 

[0055] After adding 100micro (a 0.1% o-phenylenediamine (sigma company make) / phosphoric- 
acid-citrate buffer solution (23.9g of 7.3g of citric-acid 1 hydrates, and phosphoric-acid disodium 
12 hydrates, pure-water 1L) / 0.003%H2 02) of substrate solutions L after 4 times washing by 
PBS-T and making it react for 30 minutes at a room temperature, 2N-su!furic acid is SOmicroL 
Added and an enzyme reaction is stopped. Subsequently, it asks for the absorbance (OD) in 
490nm of the solution after the above-mentioned enzyme reaction using an immuno plate reader 
(the product made from Dynatech, MR5000). 

[0056] By carrying out like the above, they are a monoclonal antibody and HbAO except replacing 
with HbAlc used above and using HbAO (for example, the product made from EXOCELL; 
purification HbA 0). Reactivity can be similarly searched for with OD value. 
[0057] It is desirable that an anti-HbA1c monoclonal antibody shows 1.0 or more (further 2.0 or 
more) reactivity on the scale of HbAlc and the above-mentioned immuno plate reader in this 
invention, and it is HbAO. It is desirable that 0.1 or less (further 0.05 or less) reactivity is shown. 
[0058] On the other hand, HbAlc which the above-mentioned monoclonal antibody solid-phase- 
ized is HbAlc in the liquid phase, and HbA0 ( although it reacts. Not reacting is measurable as 
follows. 

[0059] HbAlc The 0.2M glycine buffer solution (pH2.5) is lOOmicroL Added to 100microL, and it 
is left for 5 minutes in a room temperature. After 800microL Adding and stirring PBS-T there, an 
anti-hemoglobin A 1 c monoclonal antibody (a hybridoma culture supernatant, 50 time dilution) is 
lOOmicroL Added to the 100microL and it is left for 30 minutes in a room temperature. And 
100microL of them is made to react at a room temperature beforehand for 2 hours in addition to 
96 hole plate which solid-phase-ized HbAlc (what added 5microg/mL and lOOmicroL to 96 hole 
plate, solid-phase-ized by leaving it overnight [ 4 degree-C ], and was washed 4 times by PBS- 
T). 

[0060] After carrying out four washing by PBS-T, a POD indicator anti-mouse IgG antibody 
(5000 time dilution) is lOOmicroL Added, and it is made to react at a room temperature for 1 
hour. The substrate reaction after 4 times washing is performed for room temperature 30 
minutes by PBS-T, the stop solution is added, and OD value of 490nm is measured. It replaces 
with HbAlc used above, and is HbAO. Except using, it carries out like the above and they are a 
monoclonal antibody and HbAO. The reactivity in the inside of the liquid phase can be searched 
for. 

[0061] The above is the case where hemoglobin is denatured and is HbAlc and HbAO as 
contrast. Since it is made to react with un-denaturalizing, except having changed into 100micro 
of pure water L the place which adds 100micro of glycine buffer solutions L, it can carry out like 
the above and reactivity with the monoclonal antibody in the inside of the liquid phase can be 
searched for. 

[0062] this invention — setting — an anti-HbA1c monoclonal antibody — non-denaturalized 
HbAlc, HbAO, and HbAO that denaturalized further etc. — **** — j n the liquid phase, it is 
desirable that 10microg/mL (20 moremicrog/mL) or reactivity is not shown, but denaturation 
HbAlc shows reactivity below by 1microg/mL (0.5 moremicrog/mL) in the liquid phase on the 
other hand. 

[0063] It sets to this measurement and is HbAlc and HbAO. Refining and using is desirable. This 
purification HbAlc and HbAO If it carries out, it is possible to use a commercial item, but as long 
as there is no suitable commercial item, you may refine and use by HPLC. It sets to this 
purification and is PBS in SOmicro of Homo sapiens whole blood U for example. It washes 
centrifugally by 2mL and supernatant liquid is thrown away, and on the pellet which is an 
erythrocyte, pure-water 2mL is added and is hemolyzed. Fractionation of this is carried out by 
HPLC, and they are HbAlc and HbAO. A peak is isolated preparatively. 

[0064] As for the separation conditions of HPLC, the following conditions are used preferably. 
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[0065] instrurnent-for-analysis: — Shimazu HPLC system column: — high-resolution column for 

hemoglobin separation MICROPEARL (Sekisui Chemical stock) 

Eluate A:Low Phosphate (Auto A1c and P type (the first chemistry of Kyoto)), 

Eluate B:High Phosphate (phosphoric-acid 1 potash 8.5g, phosphoric-acid 2 potash 12.5g, 3.5g of 

potassium chloride, pure-water 1 L), 

mobile phase: — A+B0 - 3.5min B concentration 0%3.5 - 4.0min B concentration The gradient 4.0 
from OX to 80% - 1 7.0min B concentration 80% style **: — 1 mL/min monitor — absorbance 
amount of 415nm samples: — 20microL (antibody combined with an anti-HbAIC monoclonal 
antibody) 

If it is the blood serum of animal species with which this MAb originates as an antibody (the 2nd 
antibody) alternatively combined with the above-mentioned anti-HbA1c monoclonal antibody (a 
monoclonal antibody is hereafter indicated to be also "MAb") and is the antibody which indicates 
reactivity to be a standard thing substantially in an Ouchterlony method it can use without a 
limit especially. 

[0066] In this invention, the following approaches can estimate the reactivity of an animal blood 
serum and the 2nd antibody. 

[0067] In addition to a physiological saline, it heats and agarose (product made from dotite) is 
dissolved so that it may become 0.6%. By adding those 1QmL(s) to a plastics petri dish (the 
product made from CORNING; 100mm dish, 25020), holding them horizontally, and cooling them, 
an agarose plate is produced and 4mm of diameters and a hole with a distance of 4mm are made 
in this agarose plate by the puncher. 

[0068] The 2nd antibody, and 12micro (for example, normal mouse serum) of reference standards 
L and the 12micro (for example, anti-mouse IgG rabbit blood serum) of the 2nd antibody L of an 
animal blood serum which should react are added to a hole with a distance of 4mm, respectively, 
the inside of agarose is diffused and a precipitation line is made to form by leaving it the inside 
of humid. Diffusion in the above-mentioned agarose plate is performed making the 2nd antibody 
dilute with a physiological saline every 2 times, and it observes with the naked eye what time a 
precipitation line can be formed to dilution to normal mouse serum. 

[0069] As for the second antibody used for this invention, it is desirable to form a standard 
animal blood serum and a precipitation line to dilution at least 4 times, and it is still more 
desirable to form a precipitation line to* dilution (further 32 time dilution) at least 16 times. 
[0070] Next, one desirable embodiment in the case of measuring HbA1C in this invention is 
described. 

[0071] In this invention. 2-1Q0micro L (further 5-20microL) extent of laked blood is usually 
extracted as a specimen in each tube. As actually used laked blood, a specimen (for example, 
thing which added pure-water 2mL to SOmicro of whole blood L) can also be diluted and used for 
about 5 to 10 times with the buffer solutions, such as GBS. 

[0072] Subsequently, extent neglect of the latex suspension (for example, 0.087-micrometer 
latex, 0.15% concentration) is carried out for 1 to 10 minutes (further 3-7 minutes) at 100- 
SOOmicroL (further 200-400microL) extent, in addition a room temperature (about 25 degrees C). 
and a latex is made for each tube to adsorb HbA1C in a sample. Under the present 
circumstances, as for the latex suspension to be used, it is desirable to dilute and use a latex 
undiluted solution with the buffer solutions, such as GBS. 

[0073] Subsequently, an anti-HbAI C monoclonal antibody (for example, monoclonal antibody of 
the mouse ascites origin) solution is added to HbA1C made to stick to a latex 1 00-300microL 
(further 150-200microL) grade, extent neglect (incubation) is carried out to it at 37 degrees C 
for 2 to 10 minutes (further 3-6 minutes), and HbA1C and a monoclonal antibody are made to 
react to it. In this case, as for the monoclonal antibody solution to be used, it is desirable to 
dilute and use an undiluted solution (mouse ascites) for 200 to 1000 time (further 400 to 800 
times) extent with the buffer solutions, such as GBS. Under the present circumstances, to the 
bufFer solution to be used, it is desirable from the point that extent, in addition Lycium chinense 
prevent physical adsorption on the front face of a latex of a monoclonal antibody for a surfactant 
(Tween 20 grade) 0.1 to 0.5% (further 0.2 - 0.3%). 

[0074] The second antibody further combined with the above-mentioned monoclonal antibody in 
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this invention (for example, when the above-mentioned monoclonal antibody is the mouse origin) 
1Q-150micro L (further 20-100microL) extent of antHmmunoglobulin blood serums, such as an 
anti-mouse immunoglobulin G (IgG) blood serum of other animal origins, is applied. Extent neglect 
(incubation) is carried out at 37 degrees C for 5 to 30 minutes (further 10-20 minutes), and the 
above-mentioned monoclonal antibody and the second antibody combined with this are made to 
react In this case, as for the second antibody to be used, in the monoclonal antibody mentioned 
above, it is desirable similarly to dilute and use for five to 50 time (further ten to 20 times) 
extent with the buffer solutions, such as GBS-T (GBS containing Tween20). 
[0075] In addition, in actual measurement, when measuring using a biochemistry automatic 
analysis machine (for example, the Hitachi make, a 7070 mold automatic analysis machine) (for 
example, when the about L amount of samples of 1-20micro and the about L 1-350micro amount 
of reagents are used suitably), following quantitative ratios and reaction time are preferably used 
as an example. 
[0076] 

Specimen: 6microL latex suspension: 188microL (reaction-time 5 minutes) 
Monoclonal antibody: 120microL (reaction-time 5 minutes) 
Second antibody: 60microL (reaction-time 5 minutes) 
[0077] 

[Example] Hereafter, the example of manufacture and an example explain the condensation 
immunoassay method of this invention still more concretely. 

[0078] Compounded the peptide equivalent to the N-terminal-amino-acid array of an example of 
manufacture 1 (production of monoclonal antibody to glycopeptide epitope of hemoglobin A 1C 
beta chain amino terminal) hemoglobin beta chain, combined the glucose with alpha-amino group 
of Val which is an N terminal amino acid residue nonenzymatic, compounded glycopeptide, it was 
made to combine with carrier protein through a spacer further, and the monoclonal antibody was 
obtained by making it into immunogen. 

[0079] Specifically, it carried out by [ as being the following ]. 

[0080] Fmoc-L-Valine, N alpha-Fmoc -Nim-Trityl-L-Histidine, Fmoc-L-Leucine, and Fmoc-O- 
t-Butyl-L-Threonine, Fmoc-L-Proline and Fmoc-s-trityl-L-Cysteine (all are made in a peptide 
lab) are used. Val-His-Leu-Thr-Pro-Cys And Val-His-Leu-Cys The peptide was compounded 
(in addition, Cys (cysteine) is a part of spacer). Composition was performed using the commercial 
peptide synthesis machine (Applied Biosystems, Model 430A). After peptide synthesis, the 
peptide was desorbed from the resin which is solid phase, and the rough peptide was obtained. 
[0081] The rough peptide was melted to pure water so that it might become 1 mg/mL, and it 
cooled at 4 degrees C. It was dropped agitating 2 of the amount of 1.5 times as many mole ratios 
as this, and 2 ? -dithiodipyridine, it was made to react for 10 minutes, and the sulfhydryl group of a 
cysteine was protected Sephadex after melting to an acetic acid 1% after freeze drying and 
carrying out centrifugal removal of the insoluble matter The peptide fractionation which carried 
out the gel filtration and which was obtained by G25 (15x900mm column) was freeze-dried. This 
peptide was melted to the acetic acid, the glucose of the amount of mole-ratio 2 double was 
added under pyridine existence, and it agitated for about ten days at the room temperature. 
Since the retention time (holding time) in HPLC became short when the peptide saccharified, the 
advance situation of a reaction was checked by HPLC. 
[0082] The analysis conditions by HPLC are as follows. 
[0083] Column: TSKgel, ODS-120A (4.6x250mm, TOSOH CORP. make) 
device: — Shimazu HPLC system mobile phase: — straight-line inclination style from 10% 
acetonitrile / 0.1% trifluoroacetic acid to 60% acetonitrile / 0.1% trifluoroacetic acid **: — 0.8 
mL/min time amount: — 25min monitor: — absorbance 280nm — this saccharification — finally 
the peptide was refined by HPLC and it freeze-dried. 
[0084] The separation conditions are as follows. 

[0085] Column: TSKgel, ODS-120A (21.5x300mm, TOSOH CORP. make) 

mobile phase: — straight-line inclination style from 10% acetonitrile / 0.1% trifluoroacetic acid to 
60% acetonitrile / 0.1% trifluoroacetic acid **: — 5 mL/min monitor: — absorbance since the 
above-mentioned peptide freeze-dried 280nm is melted to the 0.1 M potassium phosphate buffer 
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solution (pH8.5) and it is desorbed from a cysteine protective group — DTT (Dithiotreitol) of the 
amount of 3 times Nitrogen gas was filled and was made to react in addition for 24 hours, and 
the above after lowering pH to 5 with a hydrochloric acid — the same — HPLC — refining — 
freeze-drying — final — saccharification — the peptide was obtained. However, it replaced with 
the absorbance of 280mm and the absorbance of 21 5nm was measured. 
[0086] this saccharification — a peptide — as a spacer — EMCS (N-succinimidyl 6- 
maleimidocaproate) — using — a conventional method — carrier protein (it was made to 
combine with Edestin (both product made from Fluka) as Thyroglobulin and insoluble protein as a 
water soluble protein, and considered as immunogen.) 

[0087] It is complete Freund's adjuvant (Complete Freund's Adjuvant) in the IQOmicro of the 
above-mentioned immunogens g. It considered as the w/o (water in oil) mold micell, and injected 
into Balb/c and the abdominal cavity of a mouse (eight weeks old). By the incomplete Freund's 
adjuvant (Incomplete Freund's Adjuvant), the booster made immunogen the w/o micell and 
performed it twice at intervals of one month. Subcutaneous injection of the immunogen under 
eating raw food (physiological sodium chloride solution) three days before cell fusion was carried 
out, and this was made into the booster. 

[0088] Cell fusion was performed with the conventional method. That is, splenic cells were taken 
from the spleen, this was mixed with the mouse myeloma stock cell (PAI, ****** size, the Arai 
laboratory offer; available on a cancer research research source bank (JCRB)) at a rate of 10:1, 
and the cell was united by the polyethylene glycol 4000. The cell was made to float to a HAT 
medium, and it wound around 96 hole plate, and waited for syncytium to carry out clone growth. 
Screening is HbA1C or HbAO beforehand. It carried out by making a culture supernatant react to 
the solid-phase-ized 96 hole EUSA plate. The after [ washing ] POD indicator anti-mouse IgG 
was made to react with the buffer solution, and it was made to color by o-phenylenediamine 
after washing. 

[0089] More specifically, screening was performed by [ as being the following ]. 
[0090] After diluting HbA1c (refined material by BioRex70) with 0.05M citrate buffer solution 
(pH5.6) on the plate for 96 well EUSA (the product made from NUNC; NUNC-IMMUNOPLATE, 
MAXISORP F96 (4-42404)) so that the concentration may become at 5microg/mL, it was poured 
distributively every [ SOmicro / L ] on it at each well. This plate was left at 4 degrees C 
overnight, and HbA1c was solid-phase-ized on the EUSA plate. 

[0091] After washing this plate 4 times by PBS-T (0.01 M phosphate buffer solution and 
pH6.8/0.15M NaCI / 0.1% Tween 20), 50micro of culture supernatants L is added, and it was left 
for 2 hours and made to react at a room temperature (about 25 degrees C). After washing 4 
times by PBS-T, the POD (peroxidase) indicator anti-mouse IgG (the product made from 
CAPPEL; 371 1-0081) was diluted with PBS-T 2500 times, and was made to react at a room 
temperature SOmicroL In addition for 1 hour. They are after 4 times washing and a substrate 
solution OOOmicro [ of phosphoric-acid-citrate buffer solution ] (7.3g of citric-acid 1 hydrates, 
23.9g of phosphoric-acid disodium 12 hydrates, and pure-water 1L/0.003%H2 02) L [ a 0.1 %o- 
phenylenediamine / ] in addition, after making it react for 30 minutes at a room temperature, 2N- 
sulfuric acid was 50microl added and the enzyme reaction was stopped.) at PBS-T. 
[0092] Subsequently, it asked for the absorbance (OD) in 490nm of the solution after the above- 
mentioned enzyme reaction using the immuno plate reader (the product made from Dynatech, 
MR5000). 

[0093] By carrying out like the above, they are a culture supernatant and HbAO except having 
replaced with HbA1c used above and having used HbAO (refined material by BioRex70). 
Reactivity was able to be similarly searched for with OD value. 

[0094] It reacts with HbA1c and is HbAO. HbA1c and the hybridoma which produces the 
monoclonal antibody which reacts specifically will exist in the well which does not react. 
[0095] It reacts with HbA1C and is HbAO. The hybridoma of the \yell which does not react was 
cloned by limiting dilution. It is a hybridoma 1x107 to the Balb/c mouse (nine to 10 weeks old) 
which carried out abdominal cavity injection of the pristane (sigma company make, P1403) 1mL 
for the clone one week ago beforehand after mass culture. Abdominal cavity injection of the cells 
was carried out with eating raw food (physiological saline), and the monoclonal antibody was 
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extracted as ascites in the place with which ascites was filled into the abdominal cavity. 
[0096] Purification HbA1c used by above-mentioned EUSA, and HbAo It is the following, and 
made and obtained. 

[0097] That is, it is 2500rpm about the specimen (Homo sapiens blood) HbA1c indicates a high 
price (10% or more) to be. After carrying out centrifugal for 20 minutes and removing a plasma 
protein, the physiological saline of the amount of 5 times of an erythrocyte pellet was added, and 
centrifugal washing was performed twice. On the erythrocyte pellet after centrifugal, equivalent 
pure water was added and was hemolyzed. 15,000rpm supernatant liquid after carrying out 
centrifugal [ high-speed ] for 45 minutes and removing settlings — Bio Rex 70 (the product 
made from Bio Rad, 200-400 meshes, column size of 28x255mm) — using — HbAI — C and 
HbAO Fractionation was carried out (New Engl.J.Med.284,353-357 besides Trivelli and LA., 
reference (1971)). When the purity of each fractionation was checked by HPLC, HbA1c is 80 - 
90%, and HbAO. It was 99% or more. Measurement of protein concentration was performed as the 
attached manual using the protein determination reagent (the product made from Pierce, and 
BCA Protein Assay Reagent). 

[0098] Through and Mouse IgG were refined for the mouse blood serum obtained from the 
example of manufacture 2 (production of anti-mouse IgG) normal Balb/C mouse in the Protein G 
(trade name: protein G super rose FF, Pharmacia manufacture) column. With complete Freund's 
a(Jjuvant, it was made two weeks once and immunity of this purification mouse IgGIOOmicrog was 
made once to hypodermically [ rabbit limbs ] a total of 3 times (a total of 6 times) under back 
leather a total of 3 times at two weeks. The exsanguination was carried out seven days after the 
last immunity. 

[0099] In SOmicro of whole blood L extracted from example 1 Homo sapiens, pure-water 2mL is 
added, was hemolyzed, the hemolysis undiluted solution was prepared, and it diluted with GBS 
(glycine buffer solution; 0.05M glycine, and pH8.2/0.15MNaCI/0.02%NaN3) 8 times further, and 
considered as the specimen. 

[0100] Into the polystyrene tube, the 100micro of the above-mentioned specimens L was taken, 
the latex suspension which diluted the particle-size latex of 0.087 micrometers (the Sekisui 
Chemical Co., Ltd. make, "latex lot number N-080 for reagents") with GBS to this, and was made 
into concentration 0.15% was 300microL Added, it was left for 5 minutes at the room 
temperature, and HbA1c in a specimen was made to stick to the above-mentioned latex. 
[0101] Subsequently, what diluted the anti-HbA1c monoclonal antibody of the mouse ascites 
origin obtained in the example 1 of manufacture with GBS-T (what melted Tween 20 0.3% to 
GBS) 600 times was 200microL Added to the above-mentioned latex suspension, it was left for 5 
minutes at 37 degrees C, and HbA1c and the above-mentioned monoclonal antibody by which 
the latex was adsorbed were made to react 

[0102] Furthermore, what diluted with the same GBS-T as the above the anti-mouse IgG rabbit 
antiserum (second antibody) obtained in the example 2 of manufacture 10 times was 25microL 
Added to this latex suspension, and it was left for 20 minutes at 37 degrees C, and the above- 
mentioned antiserum was made to react to the above-mentioned monoclonal antibody, and the 
alternative agglutination reaction of a latex was performed to it 

[0103] The quantum of extent of condensation was carried out by measuring an absorbance by 
580nm using a spectrophotometer (made in Hitachi, a double beam spectrophotometer, 220A). 
[0104] On the other hand, same measurement was performed about the laked blood of a washed 
red blood cell for the comparison. 

[0105] That is, it is PBS (centrifugal [ of 0.01 M phosphate buffer solution pH7.4 and the 2mL 
included 0.1 5M NaCI ] (1500rpm. 5 minutes) was added and carried out, and it washed by 
pelletizing an erythrocyte.) in SOmicro of whole blood L. This pellet was hemolyzed in pure-water 
2mL and laked blood was obtained. Thus, the obtained laked blood was used as a specimen, and 
also it measured like the above. 

[0106] The data obtained by the above are shown in drawing 1 . It is measured value (SBOnm 
absorbance (OD value)) when an axis of abscissa hemolyzes whole blood in drawing 1 . and 
measured value when an axis of ordinate hemolyzes a washed red blood cell is shown. 
[0107] Carried out two fold serial dilution of the laked blood which hemolyzed the erythrocyte 
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washed tike example 2 example 1, and used as a specimen, and it reacted under the following 
conditions, and also measured like the example 1 . 

[0108] Latex suspension: They are automatical measurement equipment and Hi-Auto at 0.05% of 
concentration, and a room temperature as a method of contrasting 5micro L latex method of 
reaction antiserum:undiluted solutions for 4 times many 20 part reaction MAbrculture 
supernatant [ as this ] dilution, 37 degrees C, and 20 minutes. A1C HbA1C was measured by the 
HPLC method with HA-8121 mold (product made from the first science of Kyoto), and 
correlation of the measured value of both a latex method and the HPLC method was searched 
for. A result is shown in drawing 2 . In drawing 2 , fractionation % of HbAlc to all hemoglobin 
showed HPLC measurement data. As shown in drawing 2 , the good correlation was seen 
between the latex method and the HPLC method. 

[0109] Diluted the laked blood which hemolyzed the erythrocyte washed like example 3 example 
1 one to 128 times, and used as a specimen, and it reacted under the following conditions, and 
also measured like the example 1 . 

[01 10] Radix suspension: 0.05 - 0.4% of concentration and a room temperature show Smicro L 
measurement result of reaction antiserum:undiluted solutions to drawing 3 for reaction MAb:37 
degree C and 20 minutes for 20 minutes. As shown in drawing 3 , even if it makes the dilution 
sequence of laked blood and presents a reaction, respectively, in the range of fixed dilution of 
laked blood, what no difference is in measurement data substantially (that is, not influenced by 
hemoglobin concentration) is understood. In addition, OD of drawing 3 The measured value of 
580nm shows the value which deducted OD value before adding the anti-mouse IgG as a blank 
value. 

[0111] one specimen (HbA1C 10.5%) of the example 4 washed-red-blood-cell origin — other 
specimens (HbA1C5.7%) — twice — and diluted 4 times, and measured, latex suspension 
concentration was made into 0.2%, and also it measured like the example 2. As shown in drawing 

4 , good quantum nature was seen in the latex method of this invention. The axis of abscissa of 
drawing 4 shows the percent of HbA1C10.5% of specimen laked blood mixed in HbA1C5.7% of 
specimen laked blood. 

[01 12] Reaction time with the example 5 first reaction, i.e., a specimen, and latex suspension was 
set as for 1 - 20 minutes, and also it measured like the example 1. A result is shown in drawing 

5 . It turns out that adsorption of hemoglobin A 1 c to a latex is performed for a short time. 

[01 13] The result of having set as for 1 - 20 minutes time amount to which the second reaction, 
i.e., an anti-hemoglobin A 1c monoclonal antibody, is made reacting, and also having measured 
like the example 1 is shown in drawing 6 . The reaction of the monoclonal antibody before adding 
the second antibody, and a latex also came out enough for a short time, and a certain thing was 
shown. 

[0114] Moreover, the result of having measured 580nm O. D value change at the time of making 
the third reaction, i.e., the second antibody, reacting every 30 seconds, and also having measured 
like the example 1 is shown in drawing 7 . However, the third reaction was performed at the room 
temperature on account of measurement. As shown in drawing 7 , condensation of a latex draws 
a loose curve, is going up, and is presumed to be that from which high repeatability is acquired 
by ensuring control of time amount and temperature like a full automatic analysis machine. 
[01 15] Example 6HbA1c and HbAO It diluted with eating raw food (physiological saline) to double 
**, respectively, and the dilution sequence was produced. 

[0116] To 100micro of each of these dilution sequences L, the 0.2M glycine buffer solution 
(pH2.5) was 100microl Added, and it was left for 5 minutes in the room temperature. After 
800microL Adding and stirring PBS-T (0.01 M phosphate buffer solution pH6.8/0.15M NaCI/0.1% 
Tween 20) there, the anti-hemoglobin A 1c monoclonal antibody (a culture supernatant, 50 time 
dilution) was 100microL Added to the 100microL, and it was left for 30 minutes in the room 
temperature. Subsequently, 100microL of them was made to react at a room temperature 
beforehand for 2 hours in addition to 96 well plate which solid-phase-ized HbA1C (what added 
5microg/mL and 100microL to 96 well plate, solid-phase-ized by leaving it overnight [ 4 degree- 
C ], and was washed 4 times by PBS-T). 

[01 17] After carrying out four washing by PBS-T. the POD indicator anti-mouse IgG antibody 
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(the product made from CAPPEL, 371 1-0081) (5000 time dilution) was 100microL Added, and it 
was made to react at a room temperature for 1 hour. Next actuation was performed like the time 
of the screening at the time of monoclonal antibody production. That is, the substrate reaction 
was performed for room temperature 30 minutes, the stop solution was added, and O. D value of 
490nm was measured. The above is HbA1 C or HbAO. It was made to denaturalize and they were 
what sees whether it checks that an anti-HbAIC monoclonal antibody reacts with solid-phase- 
ized HbAIC. 

[01 18] as contrast — HbA1 — C and HbAO In order to make it react with un-denaturalizing, the 
same actuation as the above was performed except having changed into lOOmicro of pure water 
L the place which adds 100micro of glycine buffer solutions L 

[0119] A result is shown in drawing 8 . Although it reacted in an anti-HbA1C monoclonal 
antibody and the liquid phase and the reaction with solid-phase-ized HbAIC was checked when 
HbAIC was denatured as shown in drawing 8 , such inhibition was not seen by HbAIC which is 
not denatured, but it was shown that an anti-HbA1 C monoclonal antibody does not react in the 
liquid phase. Moreover, HbAO With an anti-HbA1C monoclonal antibody, it did not react 
irrespective of the existence of denaturation. 
[0120] 

[Effect of the Invention] According to this invention, the antigenic matter in a specimen is made 
to stick to an insoluble support particle, as mentioned above, and after making the monoclonal 
antibody which reacts to this antigenic matter specifically react the condensation immunoassay 
method characterized by making the second antibody alternatively combined with this 
monoclonal antibody react further, and making an insoluble support particle condense 
alternatively is offered. 

[0121] According to the condensation immunoassay method of this invention, it becomes very 
easy [ also processing many specimens in juxtaposition to coincidence ] simple, since 
measurement of the antigenic matter in a specimen is attained quickly, without performing 
complicated pretreatment. In addition, suitable for a biochemistry automatic analysis machine, 
since it is applicable, automation of measurement and the extensive processing of such an assay 
method are attained. 

[0122] Furthermore, according to this invention, there is an advantageous point also about the 
point of manufacture of not only the assay method itself but a reagent. That is, generally 
manufacture of a latex reagent (the antigen, the antibody, etc. are combined with the latex) is 
not necessarily easy for making the thing of the same quality. Moreover, the know-how for 
preventing condensation and precipitate arising is also required during preservation. Generally, 
the cost of a material latex is low among the prices of a latex diagnostic drug, and a living thing 
ingredient and the cost which the process for covering to a latex particle takes it occupy half a 
fault of the price of a reagent 

[0123] Since it is also possible for sensitization of an antigen or the antibody not to be 
substantially carried out to insoluble support, such as a latex, but to use the insoluble support 
for commercial reagents (latex etc.) as they are according to this invention, it becomes on the 
other hand, less indispensable to manufacture new "latex reagent" In addition, it is not 
necessary to be necessarily a refined material and, and in this invention, since actuation of 
enzyme labeling etc. is also unnecessary, manufacture of a measurement reagent becomes easy 
and it is very advantageous also about an antibody, also in respect of preservation stability. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the graph which shows the comparison of the measurement data of the case 
where the specimen which hemolyzed whole blood is used, and the case where the specimen 
which hemolyzed the washed red blood cell is used. 

[Drawing 2] It is the graph which shows correlation of the measurement data based on the HPLC 
method, and the measurement data based on the condensation immunoassay method of this 
invention. 

[Drawing 3] It is the graph which shows change of the measurement data to the dilution 
sequence of laked blood. 

[Drawing 4] It is the graph which shows the quantum nature of the condensation immunoassay 
method of this invention two fold serial dilution and at the time of diluting 4 times for one 
specimen by other specimens. 

[Drawing 5] The time amount which makes HbA1C stick to a latex is a graph for explaining the 
effect which gives the measured value by the condensation immunoassay method of this 
invention. 

[Drawing 6] The time amount to which an anti-HbAIC monoclonal antibody is made to react is a 
graph for explaining the effect which it has on the measured value by the condensation 
immunoassay method of this invention. 

[Drawing 7] The time amount to which the second antibody is made to react is a graph for 
explaining the effect which it has on the measured value by the condensation immunoassay 
method of this invention. 

[Drawing 8] Although an anti-HbA1C monoclonal antibody reacts to an EUSA plate with solid- 
phase-ized HbA1C, HbAIC which HbA1C in the liquid phase did not react but was denatured in 
the liquid phase is a graph which shows that it reacts. 
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(Applied BiosysteK, Model 4 3 OA) &JfllvC?r~> 

[ 0 0 8 1 ] ffi^T V 1 m g /m L J: p 
*lc8*>U 4XSfc»»Lfc. ^Jtl. 5teIco2. 
2 * -y^yeU^^JSHfLW^irFL. 1 0# 
JSRJ5S«,. *5'Xr4>'«>SH££ttSl&. 
tttt. lMMfcSfrU rofttSttl&L&ffc. Se 
Phadex G2 5 ( 1 5x9 0 0xnm*?A) WU*>& 

HfcSWkHPLCWJ^s^^A (fctfa* 
fa) R»3W«WWiHPLCr 

[0082] HPLCfcJt*#ffftfHiHTOa9Tft 
&. 

[0083] %yJ*: TSKge 1 * ODS-120A 
(4. 6X250mm.*V-#*) 
««: &&HPLCj/*tA 

^IM: io%r-feh-hU/u/o. i%mj7/m-d 
i®*£6o%r*h-M;/tv / o. i%H;7/M-n 

a$ : 0 . 8mL//n i n 
B$fS! : 2 5m i n 
%-?-:CBKK 280nm 
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CO»b^r^HSrS»tti£HPLCt1l«8L. SttSfc 

[ 0 0 8 4 ] liOTO t 0 6 . 

[0 0 85] : TSKge I, ODS-120A 

(21. 5X300mnu jRy-ttK) 

mm: ioxr«^hVik/o. i&r*U7/M-o 

1*1^6 0%T*f~HJ;k/0. l%MJ7/U*o 

8S 2£ : 5 m L/m i n 
10 *-*-:Sft8E 280nm 

*Ofc^Lfc±&^r^K£0. lMUyBWrU^AIR 
*3*(pH8. 5>te»U *XF-f>«HttlSt 
3^&^DTT(Dithiotreitol) fcjDi. B 
&#X£ffifcLT2 41*13^3^ ^LT&STCp 
H£5fcT*ffcflL ±£fcP^fcHPLCT*ir«U * 
MMU «*HteWfc*0'*K«Wfc. ft*U 28 
0mm^MI:^*C2 1 5nm<0««^l 

[0086] ^Oftffc^Tf- Kfc. X*V-lN-fc LTE 
20 MCS (N-succinliQldyl 6 -aaleinidocaproate)?: 

yroglobulin , ^ttSSfc LTEdestin (fckfcFl 

[0 087] ±S2ft£JKl 0 0m 8Z%£*7n4 >*f 
is*./<yh (Complete Freund's Adjuvant) "Cw/o(w 
ater in oil)&* -fe^i: U Balb/c, -7** ( 8iS 
<fr) OBie+fcSStb*:. M« £^5fc£7 
n-f ^FT^'aAVf (Inconplete Freund's Adjuvan 

[OO88)IHM3KU0ff»^. 

ME^^JWafia^hO. £rL* V** . $xn-7 
•HOKPAI. «»8BCHM;ff)9B«i; 
t-fV-^AV^ (JCRB> tcTX¥°ri8) ill 
0 : l^ffr^^CE^L, ^'Jxfl/^/'ja-MOO 
0TiaSa€:tt^$«:. HAT«ififc:affltr»B$^. 

40 tt<ttHbAo ^fflWfttfc9 6^ELI SAri/-r 

ft, o-7xzuyj;TsytW5te. 

[0 089] *9*«9Wi. Z?V-->m&TO 

[0090] 9 6»>jt^ELlSAffi7W-h (NUN 
C^LK; NUNC- IMMUNOPLATE, MAX I. 
SORP F9 6 (4-424 0 4) ) 6CHb Aic (B 
loRex7 0fc J: Sr. *<?)W&tf5u g/mL 
50 fc:ar&J:5C0. 0 5M*xyWHHfr<pH5. 6) 
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T$$?L£&. ^«?i;K:5 O^L^OtfSL*:. ( P i e r c ett^L BCA Protein Assay Reagent 

TV-h£4*CT— TOtELTHbAu&EL 1 S AT ) W^V^T/WlOiCfTofc. 

U- h (cSHMlLfc. [00981 Wm$2 

[00 91 3 ^TV-b^PBS-T (0. 01MU (ffi^XI gGO^S) ID&B a 1 b/CV***^ 

yRBfHL pH6. 8/0. 15M NaCl/0. &£7?*lfiLft£Protein G (ffifiS : 7*o<r4 >G 

1% Tween 20) T4BI8»U:«L ftfc±»5 0* *-^-n-XFP, ^Trt/VS/TttSi) #7A(c® 

LZfiUt. m& (ifl2 5*C) ?2«ffl«L"CRJI>e* U I gGfcfMBLfc. gg£7D-f V F7xV< 

PBS-TT4®&frt*&* POD (+Vl>***s >httU<l. Z<OfitW:'?VX I gGl OO^gi 

^-*) mmfc?VAl8G (CAPPEUMK; 37 *E&£TC2»aiCl H» 3 EL »*Tfc25SHfcl 
1 1-0081) &PBS-TT2500tt*RU 5 10 0^30 6®) ^SSL*. *fcft8E7 0fcC£& 

OuLtoL. Wa-CIBMBRJU*-^. PBS— T"C4 hhl*. 

Bfcfrft* WIS8E (0. l%o-7*-l/V'>T$y 10099) 

/»jyK-^xV^E«S (^xy«l*Wlg7. 3 t h^4>S5IXt^^Jfi.5 0MLt^2mLirtnJiT^ 

g. y>*2-f h'JOA127fc»%23. 9g.*fc>fcl H^itX. ttJUHftfclHU 55fcGB S 

L/0. 0 0 3%Hz Ox ) lOOjuLUHt. gfcT3 ffiff; 0. 0 5M^V^>. P H8. 2/0. 15MN 

0#H»63itt:fiL 2N-mt*50u ltDi, aCl/0. 02%NaNs ) ?8tefcfc&LTtefc!* 

[00921 <*vvt\ A/ru-hU-^- 1*4+ io i ooi ±K»fc8# 

T77*fc»L MR5000) ^V^T±S2^RJ25^0 100*L€:B>K £*lC8S0 . 0 8 7 m^y-v ? 
«BW490nmfefe«««3IUt<OD) 20 X (f**fc¥X#*iJ^ *»N- 

[00 931 ±ETffiV^HbAicfcftt"CHbA 080 j ) £GB St^LT 0 . 1 5««*fcLfc9 

o <BloRex7 0£J:*ttHA> tm^WMltkUk f^**SS»*3 0 OuLtlt. £S*C5#{Sifc2L 

K«tC»Wa«rtK:J:»). i§«±ffltHbAo fcOR T. ±E9-f7^XJC««WiH*OHbAiet««* 

[00941 HbA»ci:£JSU HbAo i:£ISL^ [0 101] <fcWT\ ±f£?r •/ 7X!B8K&fcx RiSEf 

^x/l/fc, HbAicfc^KWCSiW-^^y^o-^ it^v^xlE*^^HbAic^y^n---f;l4fl: 

JS#t«t+*^^yH-^WS^*wtt:«r*, #£GBS-T (GBStCTween 20&0. 3%WfrL 

[0095] HbAicfc££U HbAo fcRJCt^V^ tzt>*» T6 0 0tetC*&ftL*:tO£ 2 0 0 Lftli. 

PI 4 03) lmLfcttRfcatL C 0 1 0 2 ] »L v 9 XXmWZ-. 5KSW2T 

f^Baib/c ( 9-i oifrfr) ic/vf ry k-ti gGw^amai (f&^ft) ^r-tffet 

X10 7 cells£££ (£S*J£*) fcfcl>CHJ££3f ra«COGBS-TTl 0<&C^t^t)O?:2 5iiLS0 

U ifofc^ffiJK^^^IL^fcr^T-. */*o— Wl> i.. 3 7*Cr2 0^l3ttfeaL-C. JilS^y ^n-^;UtJi 

[00 9 6) iffi^ELl SA-CfflV^KHbAic, &£J5£fir->fc, 

HbAo littf^idteLTttfe. [0 1031 ^c?^^^Bt«lt(BiLS. ^ 

[00 97} HbAic^fi<10%JiLt) /Wt-A4H6*». 2 2 OA) £E^5 8 0 nitrC® 

^Tjr^i* (tbJSL?a) «r2500rpm 2 0WS1& «K*«3W"*CkteJ: 05£»L^. 

i(>LTi!aawet»*L«t, h^5fs«:4o [01043 -^r, itis<o^«). fflffitm<oi&im*z 

*I«l«^-yVfcWlflMS**jDi. 1 [0 105}-«ci>^. ££L5 0/*LCPBS (0. 0 

5, OOOrpm 4 5jMMaG!6U 1 MU VKHCffipH7 . 4, 0. 1 5M NaClt 

±»5-Bio Rex 70 ( B i o Rad^ 20 tf> 2 m L * JfliTSS'fc ( 1 5 0 0 r pm. 5^) L. 

0-4 0 0^y^JL. ^5At^X28X255mm) ^r^$r^U«y h<W££ ktZ* Olfe^Lfe. iO^W 

^V>THbAici:HbAo £#®U: (TrivellL L. «y b?:tt^2mLT»ifll$€T, iWH«fc»fc. 

A., j6. New Engl. J. Med. 284. 353-357. 9feUT»^*lflL»«rtt«K^fc LTJBVVfcffili, ±12 

(197D4M) .^lO^HPLCTfxy kHttfcUT**tr«on!. 
>UrtrtC6. HbAic(i80-90^ HbA 8 «i9 [ 0 1 0 6 3 ±Rlz£ Ofthtifi:*-?*® 1 f&kT. 
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(10 

1 7 

(580nm®&£(ODft) ) rfcO, fi*bWft»* 
[01O7]25*ifll2 

sum i t mi£^Lf&im*m&Zitf&ms& 

[0 1 08] 5xv?*JS3B«:a«0. 05%. £ft 
T2 0#!a*0£ 

MAb:*3*±i»4f3*&&. 3 7^ 2 OtffSlEJC 
ffilM*:JK*5jaL 10 

5?v?z&mmtotLT+ autaoL Hi -a 

uto Aic HA-8 1 2 l£ <&«*-$&*) C 
£&HPLC&THbAic£«i£LT, 777^^ 

n t> K*ff £ H b Aic Lfc. m2£Ss<T 

[oi 09)9mm 

1-1 2sm&Lxm@mkLxm*\ a^mTo 

(0 1103 y?y7xmm&.:WL&0. 0 5-0. 4 
MAb : 3 2 0#HKffi 

03OOD 5 8 0nm^flll ffiV* 

[01 1 119mm 

Mttim&#&>i*2<om* (HbAic 10. 5%) 

(HbAic5. 7%) T2tefcJ:tf4fl&S&S? 

i/tweu 7f7^^«s«iK^o. 2%fc 
Lfcteii. SMfi^lWteLTMBMrofc. 04 £ 

fltt*CJL6*Ub. H4S*Btt*. HbAic5. 7%OJ* 
*»jfiL»+fc^^U<rHbAKlO. 5%Ofc#fcl!)Lft 

[oi 123 

xasfcffsroft. is** a stair*-. 7fv^v) 

[0 1 l-3]3&2»5. TOk^ffi^^ob'yAic* 50 
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y ? D-^;HS#«rKl5t5«S^ig^ l - 2 0#G3i: t 
6t35rf. £a £. * fj O^e y ? n— JvHftfc t 

fit:. 

[0 114)**:. SRHEJC. -ffeb** fltTttNcfcK 
jS3-£fcfc£<O5 8 0nm<0O. Dffifcfc£ 3 OtMtfc 

vz^temzti^xiMLxts*). £umm& 

[01 15)*t««6 

HbAicfc«fcl/HbAo Sr^ti^fUfefc <£31&8i7fc) 
T«« tz»5R LT*&$^£fBK Lfc. 
[01163 Ztik&m&ffl*i\?til0 0vl.iz*$ 
LX. 0. 2M^UvO'«t5ft<pH2. 5) £100 

(0. 01MUy|SHM8pH6. 8/0. 15M N 
aCl/0. 1% Tween 20) £ 8 0 0 u LlO&MH* 
Ltz<r>%. ^OlOO^LCffi^^obTVAu*/? 

(JRAiA. 5 0<g««) £1 OOjuL&l 

gafc3 0tfrafitnLfc. acwr. **>3*ai 0 

OjuL^ ft^tA6HbAic«:®fa<L(5^g/m 
U 1 0 0juL*9 6**;i<rW-M:a)DJU 4t:-Hft 
fifltt&«Ii:fc:J:')SteftU PBS-TT4EKfc&L 

[0 1 173 PBS-T?«#4Bff*-»fclL POD 
«^7^IgG^(CAPPELtt«, 3711 
-0081) (50 0 0fMfe«) £1 OOjtiLlfni. ^ 

ibimttx? V-~>r<Db% bm&ttjtc-ot:. "T 

T490nmOO. Dfl^fflglfc. OhttHb Aict 
L<liHb Ao £5H$$^T> ^KA»^HbAic*y 
^ Q-^;l^<WBB«^SflfcH b Ai c b&JB+Wt 

[0118] mibLX* Hb Aic. HbAo £*3£tt 

ttbZZZtoklQOuLWXLtStoMs ±SZb 

[01193 ^SiZ^X 31c, H 

bAu^S^^-fr^fc. t/tHbAic^y^o—f;^^ 

fflHbAic*y^n-^;l4a*i:tlJa«4>T 
■ ^5t^v^k3^$ii^. HbAo l;L Ktt^O 
*Hfc3W»i>^'«SH b Aic^E J 1 u-tfrtmb \m 
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[0120] 

m*<otmm^^^mmm^iz«Lm^ mm 

[01213 *Wmm*4 J*STv±*<mK.Xti8. 

x. zco£?%7v±<<m*. £^e»#*r»i3#« 

[0 1 22 3 Xtc. *9&HzXi*a7<r*4 

[0 1 23 3 £*ifc»U tfSHBfcJtUT, ?*rv9X 
■J\ i^Ifi<?5S4iKffico^ttffi^ 



[Bl] 




WhM* tkctJ <O.D.M0:un] 



.1) WW6-167495 
20 

[124 3 10^«W*^fiS(D««4iT2^&^i5i:lX4f§^ 

20 *Krat*fcftW97-caa. 

. [063!SHbAic^/^o^;i^;^^$^5^ 

i wmtwm-zt&nr'y ?xhh. 

[G98) ffiHbAic*/?U-^n4ffi*#EL I SA7 
U-hfclSWSft^tUtHbAicfcSJEr^^. fcffi^O 
HbAicfcttRJ&iH*. «tffi*OSHi^1^HbAict 
30 l^TSwfcfc^^???*)*. 

[021 




KPIC (A1C %) 
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(12) 



-1 67495 



[03) 




0.1* 



II too 
e*mpto DUutfon 




[053 




Atet&SU 



Time (mia) 



[[26] 
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